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Table 1 Composition of four explosive inks
explosive ink composition
I CL-20/EC/IPA
1 CL-20/PVA/H,0
m CL-20 /PVA/H,O/EC/IPA
m-2 D-CL-20 /PVA/H,O/EC/IPA

Note: D-CL-20 reprensents coarse CL-20, CL-20 is fine CL-20 obtained by

ball milling.
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Fig.1 SEM of fine CL-20 obtained with ball milling
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Fig.2 SEM of three direct write explosive inks on silicon
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Fig.4 Critical size of detonation for explosive ink TI
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Preparation and Characterization of Direct Write Explosive Ink Based on CL-20

ZHU Zi-giang'’, CHEN Jin*, QIAO Zhi-giang’, HUANG Bing’, YANG Guang-cheng’, NIE Fu-de’
(1. Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: In order to study the direct write explosive charge methodology applied in micro electro mechanical system ( MEMS)
fuze security and insure devices, an explosive ink composite of direct write was developed with fine 2,4,6,8,10,12-hexanitro-
2,4,6,8,10,12-hexaazaisowurtzitane ( -CL-20 ) and binder system of polyvinyl alcohol (PVA)/H,O/ethyl cellulose (EC)/
isopropyl alcohol (IPA), in which CL-20 was fined by ball milling. And its properties were characterized. Results show that the
line width of direct write for the explosive ink is 80.2 wm with no obvious crack by scanning electron microscope (SEM). The
crystal polymorph of CL-20 keeps the g-polymorph before and after direct write by Fourier transform infrare spectroscopy (FTIR).
The critical size of detonation is 0.36 mm with 0.54 mm loading thickness by wedge shaped charge test.

Key words: explosion mechanics; MEMS fuze; direct write explosive loading; explosive ink; 2,4,6,8,10,12-hexanitro-2,4,6,8,
10,12-hexaazaisowurtzitane( CL-20) ; critical size
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